INTRODUCTION
Stress urinary incontinence (SUI) is defined as the involuntary loss of urine on effort or physical exertion, or on sneezing or coughing 1 results from either hypermobility of the vesicourethral segment due to weakness of the pelvic floor support or from intrinsic sphincter deficiency (ISD). 2 ISD is due to lack of coaptation of the urethral wall and is diagnosed when a well-supported or non-mobile urethra leaks urine in response to a slight increase in intra-abdominal pressure in the absence of detrusor contraction. 2 SUI often can occur during pregnancy and immediately after delivery (temporary or permanent basis) and this may be in addition to the risk of subsequently developing SUI in a woman's lifetime 3 and contribute to the psychosocial impact in a woman's life in physical activity, travel, social relationships, and emotional health. 4 The prevalence of persistent SUI varies from 18% to 50%. [5] [6] [7] [8] A systematic review of 33 population-based studies on the prevalence of postpartum urinary incontinence found that the pooled prevalence of any postpartum incontinence was 33% in all women during the first 3 months postpartum. 9 Age, obesity, diabetes, pelvic floor surgery, pregnancy, and delivery are the risk factors for the development of stress urinary incontinence in women 10 which a significant percentage of women have persistent symptoms in the postpartum period. Prenatal incontinence increases the risk of postpartum incontinence, 11 which in turn increases the risk of long-term persistent incontinence. 12 The antenatal development of stress incontinence leads to an 18-times higher risk of developing stress incontinence after delivery, and the most prevalent group is delivered vaginally. 13 The function of the pelvic floor muscles is to lend structural support to the pelvic structures, the urethra, vagina, and rectum. 14 The strengthening of pelvic floor muscles is one of the first recommendations for the treatment of mild and moderate SUI. 15 Conservative management of stress urinary incontinence often involves pelvic floor training. Pelvic muscle floor training (also known as Kegel exercise) involve the voluntary contraction of the levator ani (pelvic floor) muscles to increase their tone, strength, and endurance. 16 Pelvic floor muscle training is one of the modalities for this treatment. 10 This training has no significant side effects and enables improvement in SUI symptoms, and if the outcome is unsatisfactory, the patient can be referred for further evaluation and possible surgical intervention. 17 Training of pelvic floor muscles during SUI has reached success rates of 56% to 75%. 18 The assessment of muscular strength and endurance in postpartum women provides information about the severity of muscle weakness and is the basis for the planning of exercise programs for strengthening of pelvic floor muscles. The primary objective of this study was to evaluate whether the effect of pelvic floor exercises on pelvic floor muscle strength could be improved in stress urinary incontinence postpartum women and the secondary objective was to identify factors involved in stress urinary incontinence with postpartum women.
METHODS
Birth vaginally postpartum women with stress urinary incontinence were experimentally enrolled and underwent pelvic floor muscle training (Kegel exercise) in the present study at RSKDIA Siti Fatimah Makassar between December 2015 and June 2016. Postpartum women who reported with chronic diseases (hypertension, diabetes mellitus, chronic lung disease), perineal tear grade III-IV, cesarean delivery, postpartum of preterm birth, and complicated pregnancy or delivery were excluded from the study. All of the women who enrolled were fully informed about the study and gave their consent before enrollment. The study was approved by the Health Research Ethics Committee of Faculty of Medicine, Universitas Hasanuddin.
After 4 weeks of postpartum observation, the diagnosis of SUI confirmed and all of these women were asked to complete the International Consultation on Incontinence Questionnaire-Sort Form (ICIQ-SF) questionnaire. The strength of the pelvic floor muscle measured with perineometer (PFX09122, Laborie, Canada) every once in 3 weeks for 12 weeks of Kegel exercise. The severity of SUI assessed with ICIQ-SF after completing the Kegel exercise. A paired t-test was used to compare measurement results between ICIQ-SF questionnaire and perineometer. Multiple linear regression model was used for multivariate analysis. A p value less than 0.05 was considered to be statistically significant.
RESULTS
Thirty-five postpartum women with stress urinary incontinence were included in this study. Majority of these women were aged 20-30 years (48.6%), multipara (71.4%), neonates birth weight 3000-4000 gram (77.1%), perineal tear grade 2 (74.2%) and normal body mass index (BMI) (77.1%). The baseline characteristics of the women are summarized in Table 1 . In Table 2 , the present study also shows a significant difference between clinical variables (parity, neonates birth weight, perineal tear grade, BMI) and the improvement of pelvic floor muscles before and after the women performed the Kegel exercise (all p<0.05). Based on measurement methods, the pelvic floor muscles significantly improved (p=0.000) after Kegel exercise both in ICIQ-SF questionnaire and perineometer measurement (Table 3) . A multiple logistic regression models to identify the factors involved in the pelvic floor muscles strength for Kegel exercise show none of the factors (parity, neonates birth weight, perineal tear grade, BMI) significantly affect the pelvic floor strength (Table 4) . Brink total and pressure scores. 19 Previous studies has reported the successful of pelvic floor muscles training for postpartum pelvic floor muscles strength and improvement in SUI. Pelvic floor muscles training is applied in 12-to 14-weeks and 6-months programs. A significant increase in pelvic floor muscles strength has been observed after 12-week programs. 20 Pelvic floor muscles strength was significantly higher in women with PFME at gestational age 36 weeks and 3 months after delivery than control. 21 Another study by Sampselle et al. suggested that pelvic floor muscles training can reduce the incidence of SUI at gestational ages of 35 weeks and at 6 weeks and 6 months postpartum by significantly increasing pelvic floor muscles strength compared with women who did not perform the training. 22 Hormonal and metabolic changes associated with pregnancy and spontaneous healing of traumatic lesions due to vaginal childbirth might improve the postnatal of SUI. This is due to pelvic floor muscles play a urethral support role, and it may be aided by pelvic floor training. 23 Improvement in pelvic floor muscles strength in women during the postpartum period showed that pregnancy, with its hormonal and mechanic effects, is a very important risk factor for UI during pregnancy. 24 Pregnancy is one of the main risk factors for the development of SUI in young women. 25 Studies in pregnant women with SUI have found significantly decreased pelvic floor muscles strength in incontinent pregnant women compared with continent pregnant women. 26 Young-aged postpartum women with SUI mainly caused by stretching, pressure and ischemic to the endopelvic fascia, levator ani muscles and nerves in the pelvic floor. 27 Keane et al. showed that the etiology of SUI in these pregnant women appears due to both quantitative and qualitative reduction in collagen. 28 SUI risk also increased with parity or vaginal birth mode. 29 Multigravidity causes a decrease in PFM strength at a rate of 22-35% beginning at a gestational age of 20 weeks and lasting until 6 weeks postpartum. 30 Vaginal birth caused injury in levator ani and perineal nerves damage. 31 Most cases of incontinence after vaginal birth occur as the results of injury to the muscles of the pelvic floor and its inervasion lead to neuropathy in 42% of postpartum women particularly in multiparous women and the second stage of labor extension.
Two months after vaginal delivery, the recovery of the pudendal nerve function approximately 60% of women, but others not. Nerve damage due vaginal delivery caused by a combination of strain and compression of the fetal head into the birth canal. 32 The enlargement of the uterus and increase in fetal weight with gestational age, especially at the thirdtrimester influence the incontinence mechanism. Both factors have direct pressure on the bladder that might lead to changing the bladder-neck position 33 and reducing bladder capacity, contributing to bladder pressure that exceeds urethral pressure 34 and results in urine leakage. Excess body weight, as well as birth weight, also increases abdominal pressure, which in turn increases bladder pressure and urethral mobility, leading to stress UI and also exacerbating detrusor instability and overactive bladder. Like pregnancy, obesity may cause chronic strain, stretching and weakening the muscles, nerves and other pelvic floor structure. 35 Degree of perineal tear either spontaneously or with episiotomy hypothesized have an influence on the pelvic floor dysfunction. Study found there was no difference in the urinary incontinence rate between episiotomy and spontaneous tears. 36 Pelvic floor muscles training is the most commonly recommended conservative therapy for pregnant women with SUI. For women who are continent during pregnancy, this training may prevent urinary incontinence up to 6 months after delivery 37 and recommend in first-line conservative management programmes for women with stress, urge, or mixed, urinary incontinence. 38 Pelvic floor muscles training is more an effective treatment for SUI during pregnancy because it is a safe treatment without complications, inexpensive, simple to perform, does not require instruments, and can be done anywhere and anytime. 17 
CONCLUSION
Our study suggests pelvic muscles floor training or Kegel excersice improve pelvic muscles floor strength in postpartum women with SUI. Parity, neonates birth weight, perineal tear grade, and BMI contributed as risk factors in the present study.
